Parathyroid hormone raises cytosolic calcium in pancreatic islets: study on mechanisms.
The pancreatic islets of Langerhans are targets for PTH and the action of the hormone on the islet is most likely mediated through the ability of PTH to increase cytosolic calcium ([Ca2+]i) of the islet cells. Although direct evidence for such an effect has been clearly demonstrated, the mechanisms through which the hormone exerts such an action are not elucidated. The present study examined these questions using pancreatic islets isolated from normal rats. Both 1-34 and 1-84 PTH produced a dose dependent increase in [Ca2+]i of the islets but the effect of the latter was significantly (P < 0.01) greater than that of the former. This action of PTH was significantly (P < 0.01) decreased by the use of PTH antagonist or by verapamil. The G protein activator (GTP gamma S) mimicked the effect of PTH while pertussis toxin and the G protein inhibitor (GDP beta S) significantly reduced the PTH-induced rise in [Ca2+]i. Dibutyryl cAMP, and phorbol ester 12-myristate 13 acetate increased [Ca2+]i of pancreatic islets in a dose dependent manner and the effect was inhibited (P < 0.01) by verapamil. Staurosporine inhibited the effect of TPA as well as of 1-84 PTH on [Ca2+]i of the islets. These data indicate that: (1) PTH increases [Ca2+]i of pancreatic islets, (2) this action is partly receptor mediated and is produced by activation of L-type calcium channels through stimulation of G protein(s), and (3) the rise in [Ca2+]i is due to both stimulation of cAMP generation and activation of protein kinase C.